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[ff*ill ] TIBS ( I ) «tX7yy^/^y7 
C-ffcl ] 

0 (I) 

-;K ffiStCR 11 , R 12 s fcJtt/ R 13 T"liStot"'Jy 
/K ffiKfcR". R 1 2 , fcitf R 13 THlft$ii3tbr'j 3^' 

ffiStcR 11 . R 12 . tiitf R^tusti^yy 
/K foh^\±&mm i K R 1 2 s tsitf R 13 t-I»Sfift 

iiT. R 11 , R 12 . is XX/ WH^ti^tii&iLLXyk 

m. ap^, i«fcL<<±*ttCi-8r/Wf;K ^y ■ 
^ ■ t l < (i Mi ^ny asanas t> u < (±*sci _ e r 

;^K"bn, yT7> lit KliMCj-eT/V 

/W^t-OK tf/l^^/K ^jJ^^/K T5 
y, KM i> L < {±^*KCi - 6 tjv^jvt 5 y . y 

1 _ 6 T7Pr? d fv'^;P^— ;K yx — ;k ^yyVK yx 
y^f^. An^^x^y^ E««> L < (i#ttc 
i - 6 TA^^f-*, lit L < (ifr&c^g T/l^ y -f 

iffift L<{i^ftc 1 . 5 r/^y^f^rsy , 
v*ismMm.mi>L<izttmi- 6 T>v*/u. ^y • i? ■ 

Jfy^SL, R 2 {iffiStR 21 , R 22 . tSXl/ R 23 T"a^$ 
flft7x-;K ffi&MR 21 . R 22 , tiiV R 23 T"S^^ix 
^bU^'/K ffitt-R 21 . R 22 , t5<tt/ R 23 T'MjtSix^ 
t'JSy/K ffiBteR", R 22 s t5i:t/ R»tII§^: 
^7'J;k ft&V^liffiStCR 11 , R 22 . t3it>" R 23 TW 

R 21 , R 22 . $5X1/ R 23 «^fl^lifc£LT7j< 

m. Anfy, i«itL<tt*B[Ci- 8 r;^K ^y ■ 

v ■ L < ti h 'J ^nyyBJ&itil t> L < 

- hn, yT/, itM4>t<{i^C 1 . 6 r^r7^ 

t^f/k ;W^-f/K #/W^iyK T5y, TfiiM 
{> L < (i*RCi - 6 TVl^A-T 5 y , ^' ( KM L < IZft 

SCi- 6 r/i^f;p) rsy, ittllt L<{i^c 1 . 6 r;kn 

^y-^A-jtf— /K 7x-lk ^yy'/K 7x7^y, 

An^yti7xydfy. ntL< li#«Ci - 6 r /v* 



[ If *JM 2 ] if &m i tclEtfe^ t°^7 >>> f> /m«f y 
fctt*;h.£>tf>«. fc*?U -RHiffiKfcR 11 , R 12 tsi:t/ 

r 1 3 x"gm$ *i*> y x -/k ffstR 1 y r 1 2 & «t t/R 1 3 t- 
§ ft*: tr 'j yyp . ffm^R 1 y r 1 2 ts «t w 3 t-s^ 
§ tt^ t° y s yvu . ffiS^R 1 1 . r 1 2 ts <£ t/R 1 3 TM§ 
fu^yj/K fcS^JiffiBtH 11 , R 1 2 tsJ:t/'R 13 T"H 
Jt$ix^yy^;P^^L. 

ivIT'. R 1 1 . R 12 tiXm is it ^ix^timLLXy^m. 
Anyy, BMfcL<li^KCi- 6 T;Wf;K ty • y"t 
L<(±h 'JAnf yMmitM t L < IjMMBCi - 6 T;Wf 
yry, Eilt t<a^Kc 1 . B r;^^ 
y. *«v»(ibl«n#^*gtL ; ti.tr/. R 2 ii. iiMlz 
R 21 . R 22 , *3=tt/ R 23 tti$n/;7x^K estR 
21 . R 22 s tiiV R 23 T-Bm$^b°U^VP-. ffft 
R 21 , R 22 . tsitt R 23 TW$ii^by 5*/;K fi*t 

r 21 . r 22 , fcctt/ R 23 T-a}i§ix^^y | j/p, 

ffiKfcR". R 22 . feJ;^' R»tIiS^t7f 

Jtfct, R 21 . R 22 . XV R 23 i4. -en.-? 1 'n3*itT7j< 
*, Aofy. HMiL<li4H£c 1 - e T;Wr/l', ^y • 

yt u<iib 'jad^t ya^isig t l < ii^sc! . 6 r;p 
-hn, yry, i£#:t t<{i^Kc 1 - 6 r;k^^ 

y. ab^.Vn{±b Vn3ris£&t„ 

[|f*JM3 ] if^ii i tiz^tzMatowuitytr 
ttft, i/sii-tiriafDfi. ^iL. -Riji, 

R 1 1 , R 12 fcj;VR 13 T"M^§#lJtyx-;l^. ffiStCR 11 . 
R l2 $5£m i 3Z-m.M£ixfzW : JlU. ffiKtCRn. ri 2^ 

t>Tl 13 T'^$fL^^yU^. ftSV^iffiBtCR 11 , R 1 2 
t3 «t VR 1 3 "CWSt S ixfc y 7 f- ;U Sr « L , 

R 1 1 ts it/'R 1 2 li^ti^ti^LXy^m. Any 
y, ifflitKIWi^W/k ty-y-tL< 

-hn. y/y, Kilt L<{S#«C 1 . s T/l>'33rv\ 
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*co:§^SttffcfcL<J±£tt;gttffc.. 4^!if«S„ 4 
- (2-?on7i^;H — N- [4-;oo-3- ( h 
'J 7/M"n.x^-/t/ 7x-;H - 1 -K^S^oSr/W? 
drv-TSK : N- [4-?nn-3- ( h 'J7/Wn^f 
;p) 7i-;H -4- [3 - (f'J7/^n^f;H - 
2 - 1 U ;H - 1 - V^-JyjuVTf^isT 3 F ; 
N- [4-?nn-3- ( MJ7/Wn^f;l/) 7i- 
/!-] - 4- (2-7Wo7x-/W -i-b^/y 
^/t^fi'TS F ; N- [4-?nn-3- ( N'J7/W 
n^t^/l} 7i-/H -4-7i-;L~l-f^5y>' 
tf/MMfi'TS F ; N- [4-?nn-3- ( 1- 'J7M 
CLXf-AO 7i-;H -4- (3. 4- 
t'J^-/k) - 1 -h"^7y>^M^i/7S F ; N- 

(7-hFn^-l — J-^f-HO -4- [3 - (h'J 
7;^o^^) -2-t'J/-/H -l-tr^S/V 
#/t^f^TS F ; 4 - ( 2-^nn7x-/H — N- 

(7-h^n^y-l-t7f^) - 1 -tf^^V^ 
/W^v-TSF; 33<}:V4- (3. 4-y^f^7i 
— ;10 — N- (7-hl«n^-/-l-t7f/H 

t//i>L< immm t . tmm 1 *^ 5 tiEao^«fir < 

t>'^ ft t> CDigj&i VR 1 r y ? =1 -X h xfo £ . If 7 
[ff*if9] »ftS*ttk J&jMSftiiitL «tt£L W 
a-nA'f- s ffiUDitt, tt83HK. mm. 

imsm 1 0 ] flB&tt8?*at, M$m&m. mm, 
mmmm. mtmm. &&Nmvw<m* num. 
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ffiBtim. warn* mmmm. mmm. w&mkv 

m, msssm. m&&* m**. &m&£v/*Mi& 

[0002] 

<o#><0$lf±. A-^yy (4-b Fndf^-3-^ F3f 
y-^yX7;Pfh F ) , ?TA 7*3-/1- ( 2 b^r 
y-7x/-;H „ y>yoy (4-/4-hKn^fy 
-3-^bJf-/7i-;l//-2-7"7y>-) » itAfJ 
—}V (2-* 1-^4 -/2-7u^/7i7- 

/H . £ 1^7^^ s^y (s-.x^-N-.K-y/p 

-6-7*^75 F) T'&S. 

[0003] *X'i>. lff#^±**Hlaft#'Cfc&*J& 

WBWfcttnWT**. #7°-yM^>1i. vs'-n-f Fg 
f*(VRl) fcfflSfBHU ISflEVR 1(4, fMIWS 
JBf (DRG) c7)«#;rtA\ ifcti. c«s«ttt*i*Si3*' 

a Caterina MJ, Malmberg AB S Rosen TA, Gilbe 
rt Skinner K, Raumann BE, Basbaura AI _ Juliu 
s D: The cloned capsaicin Receptor integrates mul 
tiple pain-producing stimuli. Neuron. 21: 531-54 
3, 1998]„ VRlil »i£ 9 n -Wt Sil (Caterina M 
J N Schumacher MA N Tominaga M N Rosen TA, Levine 
JD . Jui us D : Nature 389 : 816-824 (1997) ) J cLX *§}g 
WCTRP (N^yyxyl ^>'v' J r 
/l- ) ^--v V^-iVy rS'J — ^USa-f-S. 6 M«JSiMil F^t 

m^tifz, xrm isytvRicom&lzX*). i-h 
u^a, juvi/^J*.^ iaxvfii^h^tjV^i+A^y 

cotzub. vRiii mmamt tz ag&s&Q -a.~ny 

[0004] vr i Mttfc . j^iflLffi. a xxs&m 

<ffft-f-S (flUtr, WO 9 9/00 1 1 5*3cttAO 
0/5 0 3 87) „ S^tC, VR1I1 r^ — i^^Stt 

izmm^&KMyyi-Jizfcm- & z ttfnmztixi-* 

%> (De Groat WC: A neurologic basis for the overac 
tive bladder. Urology 50 (6A Suppl): 36-52. 199 
7) . HTVA yyftt'CDVR 1 7i-Xh*ffiffit4tt 
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£^a*&5£fcj5^£*lT^M(Maggi CA: Therape 
utic potential of capsaicin- like molecules - Studi 
es in animals and humans. Life Sciences 51: 1777-1 
781. 1992) (DeRidder D; Chandiramani V; Da 

sgupta P; VanPoppel H; Baert L; Fowler CJ: Intrav 
esical capsaicin as a treatment for refractory det 
rusor hyperreflexia: Adual center study with long 
-term followup. J. Urol. 158: 2087-2092. 1997)). 

[0005] vr i^mw^mt. nmmmm^m 

[0006] Z-CDM, VR 1 %m#.C0Tyi?3'— X h 

M(uui), tsJ:V/4fc»i»IBasaft**tfffi« 

[0 0 0 7] WO 2 0 0 0/5 0 3 8 7li. TIEO— 




R— O 



Hi-a/ni-cHj-T**), R a aa^4^(sftEa^c 

al «±. l^<i 1 8l(7)KiJgf ^ttoT;R/U, 2 

*>6 1 0ffl^K*m^£irf--S>«St£> L<iiifI»7U 

^5tl.7;^/H, l#^6»^*m^£W-r-&T 
/^ndf^a. 1 jd^ 6l(7)rellf ^ttSAn7/^ 

/l^. -It7xxf/li«i« ^LX 

[0 0 08] WO 2 00 0/6 1 58 TISO— 
®&tX'm$ti&T$>mBfc1t. ©Mffi. » 
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[0 0 0 9] WO 2 0 0 0/7 5 1 0 6(1 TIE^O— 
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[0011] aWdCVR 1 fSSH§tt£*rU VR 1}§ 
[0 0 12] 

° (I) 

iW. -Nli, fflBfcai 11 , R 12 . R 13 T-Sm§tL^^x 
-/K ffigt~R n . R 12 . R 13 T«&£fu£h°y y/K ffi 
SCR 11 . R 1 2 . R 13 tli2^fy3y?K ffiBfc 
Rii, R 12 , Ris-CIBiSfLfcdf-yU/K fcfcWi, ffig 
tCR 11 . R 12 s R^T^&Sft^yf-Zl'Sr^U 

T\ Rn, R 1 2 . fcJ;^' R 13 (4^tL^L^£LT*^ ^ 

L < ii h U Any ySJ&fii! t> L < li^ttpi - 6 T 
/K - in, y77, EiI€>L<i±^KC 1 - 6 r;P3^ 

ftm^sTJU*^) WMi>L<iiWBSC 1 - B T/l' 
a3ri/%)Vtf—)V^ 7x-/K ^i^/K 7i/^ 

r/i^f-A-f-*. w&i> u<{±3>sc 1 . 6 r/^ y-r /k 

Hilt L<ti*SC 1 _ 6 T/^-/-OP7 > $y. t H'ndr^ 
tSiItL<!iMC 1 . 6 7/W;k t/'y'tL< 



|± h U ao ^VS^EMC) L < Ji^SCi - 6 T^3^r S'S 
*U R 2 ii. ffiKtCR". R 22 . i3=fct>* R* 3 THill§*ut 
7i-;P, ffig^R 21 . R 22 . fcilX R 23 T-a^§tJ.fct° 

y^*;K ffKtai", r 22 „ tsxxs R 23 xw&ztitzt°v 

S^A-, ffiBKR", R 22 , isj;^' R^TK&^ftJt^y 
'J/K £>&vMiffitCR 21 , R 22 s fcil/ R 23 TS#l£ix 
fz-Ty^Jl-ZmL. Zc\X\ R 21 , R 22 „ iSitX R 23 f4^ 

T/I^r/K t7-y - i> L<«ih LMNny^WKSfcfc 
L<te#l$C 1 _ 6 7 > 'Mr/K -bn, y77, HMtL 

i L < fi^&C! _ s r /l- ^ df ^ . 7i-;K 

^yy/k 7i/Jfy, Anfyffl7i7^y, It 

! - 6 r y -r nut 1 1 < wfl-sc! _ „ t>vx j a tv 

7S7, t KadfviBiliajBtt<l4*eeCi- 6 r/I^f 

MC 1 . 6 7/13^fyJ^t. 
[0013] frlS^ ( 1 ) «tX5y>*/P^y7? 

[ 0 0 1 4 ] L< *±, a^SMHottie* ( I ) ^t°^ 
5y'y^f^^y7S HiiM, it*. -RM4. fiS 
tCRU, R12, R 13 tSi3ilit7i-lk ffiSCR 11 . R 

t»§ti^eysy;K ffiBtai 11 , r 1 2 . R 13 -c-a^§ 
#ufc*yy/K ftiv^i, ffietH", r 12 . R 13 TW 

§^L/S-^7^^t. ^'T\ R 11 . R 1 2 . fcilX R 13 

Ci_ B rn^f;K ^y ■ i? ■ hL<i±hu^yymmm 

MfcL<J4^^i- 6 r/^;K -hn, y77. fill 
4>t<(4^SC 1 . 6 T;l'n^^. *4V^li. 

; &i:VR 2 f4. ffKtR". R 22 . fcJ;t/' R 23 T-M#t 
§nt7x-;K ffiKfcR". R 22 . i>J;Z>' R 28 tt8IS 
^ f y , fSmtCR 2 1 , R 2 2 . tJ i R 2 3 TM&ZtL 
tz b° U 5 ffiSCR 2 1 . R 2 2 . jo=tV R 23 T"Mm$ix 
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m^titzi-y^-^mL. r 21 . r 22 . fcit/ r 
23 «^ix^3EbttT7KS. Anfy, lHB«>b<tt# 

£TJRi> U<Ji*SC 1 _ e r7Wf/K -bo, yT7, a 

[0 0 15] ffi£0HJ6®,«T"(i. itulEit (I) <Dt°^7 

ru s Ri2 s R l3 •ClBiSfLfc^j:— 7K ffltE 11 , 
R 1 2 N R^TB^^e'J^/K ffi&MR 11 . R 12 . R 13 

tfts^fc^^f-^s^-rawftfcftow, r 11 

fcit^a^fi-mMiAily-OlcSPL Anfy, itMi 
L<J±4i-teC 1 . 5 r/^;P, ^y ■ tlXiibU^o 

5 KfttfHeU:. R 2 fi 
[lbs] 




[0016] 36fcffiL<li, ie«^3t ( 1 ) ?)b^ 

iP*»4>5»RS*i*. 4- (2-?no7i^/H -N- 
[4-^nn-3- ( h'J7/Wn^f/|/) 
- 1 - b^S^^/b^vTSK ;N-[4-?nn- 
3- ( b 'J 7)V^nX^-)V) 7i-^] -4- [3- 
( b U 7Wn^ f-/b ) - 2 - b U y-/H - 1 - b^ 
5^^/l^yTS b ; N- [4-?oo-3- ( hU 
7/l^n^f;l) ^x— /b] -4- (2-7/Wn7x 



[00 2 1] WE-ft-^tfeV^T. R 1 ** iWJiiiet' 

^■y-y&XXfr- h7b H57 -r/b ; Ob* 

v. b^xyfeitJfdf^uy^D^ssi^bJc* ; 7b 
;l/l£<^ l'J;l/; yy f;l^/l/\75 F (DM 
F) ijiVV'y^bTbbr 5 Fi«7S b ; S^f-Zb 
X/b*^ ^ FfOX;l*^ b*^. ^OffiO^M^TlY 



-/b) - 1 -b^y^/b^^TS b ; N- 14-9 
no— 3- (iy7Wn^f;H 7 x — /b ] -4-7 
-tX 7 yy^;l^y7S b ; N- [4-y 
pn-3- { bU 7/Wn^f;l) 7i-;l] -4- 

(3, 5-y?Dn-4-fiJy^;l) -l-h°^-J 
y^;l^y7S b ; N- ( 7-b Fn^fy- 1 —7-7^- 
IV) -4- [3- (lU7/ltn^f;l) -2-b'J^* 
n/b] -l-tX7yy*/bf^fy75 F ; 4 — ( 2 — 
?nn7i-;l) — N- (7-b l'nJfy-l-f7f 
/b) - l-t^7y>^l^y7S b ; tiXU'4- 

(3. 4-i>'yf-/b7x— /b) -N- ( 7-b Ha^-y- 

i-7-y^;b) -1-^7^/1^^751*. 

[0017] #?4L<{±. *^<7)E3g{±. -SJJLhW 

[0018] mrie^ (i) <5Db^.7> ? >'^b^>'7S 

■HubtfHSIi. IDiattS^. flgMaSS«J, «tt«. ?# 

laws, mmm. mtjmvw?~m. mm. - 

[0019] 

[fMB«SaSW?K«] ^^miast ( I ) eoft^ft 
(±. TtE<0 [A] it<(± [B] 

M(i, Greene and Wuts<7)"Protecti ve Groups in Organ 
ic Synthesis (2 nd Edition) "fclB^S^LT^ h , 

[0020] UjmA) 

[fc9] 




O 

^"T- & & . KtEii , b 'Jxf/17 5 >%£CD^m 

SftSrvvflf 1 , jl^fl*^^l 0 0 o CT-ft^.« tuISSJE 
(4, If#3 0^^4 8^fT^ t < « 1 B#f3 
*^2 4B#^fi 1 *>^xl» <> «^aSr*-r§b^7^>fcj: 
WVy7*-Ml TtTlK;b-b-C'A#^-^*\ 4fcJ± 

[0022] (77 i£B] 
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frf Ht^mzti ^X, R 1 l±±.MTJ£M LtzM^xhh, 
i^i^w^Wi ( l ) t7W5yfcit;h l' 

-fjJVi^—JV-J ( 1 , 2 , 4 - HJ TV— IV ) ( CDT ) 
fcOScJE&itf { 2 ) RI&M-^(wBJft££ : r$-£T'J 

So BafBRJtE ( l ) liPtttf, yW^it/f h5 

t» ^ p >^5?#»fk>icst ; r * h - h y /Mgco 

-bUA-; ^X?7WvW*r$h* (DMF) £4t/V 

vmcox/v^i^ v*?. ^comcDmwpvn art tf-c 
HfnBRjtG?aK{ii®^$fL^v^^ as^2 o°c 

s&»<3 5 0 o CT'*S . flffiiKJEti, iffif 3 o^a, 1 0B# 
[00 23] MIEsS ( I ) T-^Lfc^fte^^tS 

[0024] s ( i ) ofls-^Bfifcii-ttfaftft*, ^^ffl 

[00 25] S ( I ) T'^$ixS^^«ft«S^^Stc 
Sit L<ttSH(Kaii:^>Rjefc:«toTIBt«tLft«*' 

[0026] KftlnnatJBJfi^iBli, ftldl^fvSr 

^\ «a«. ££t. ^bK3giit5«t^3^b*3g 

[00 27] f&X#jD&i4. ^PfiS$ix^rV^\ /Kit 



LT(4. *BMt^-hU^. *»fb&U^, MiS^U 
JiaR-^hU^A, JJfflWc*-?- hU^A, iSSfcfcHi 
#y?A, *BKb^>"7A. ^Ktf/l^^A^-^ 

tf. 

[0028] Z^WMM 

[0029] j&mfrteemi.. mzm^K^^K 
m&co&xvmmmm, ar-tn^ t/K usa. us 

[0030] *«BB«ofl:^Hi<oafflfc:»r&a^ft'B 

{4. mrRjeSifuSr^a 1 , flc*. ttS'J. jB#0>E 
¥WttflL K^S», m^^ttM ■ SEfflitfr^ 

[003 1 ] *^<7)^^ft{4. ik5-l,Zfc£*>. 1 «m 
fciRBl jSJffiffl. SSSi, fe-^r 

[0032] *mkoz mzmnmm&mte, *mi<?> 

{4. #»!H<^£*ftK9j&KW£3&*fc imtJl±o^W 
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mzimrz %fflm*mmtm& lx i> tm 
izMxtxi>&<. *<?mmi. #r-b/K mt 

frlTf &iSr'k t°/K WPL n~b>>>\ x'JJfWK 

[00 33] JIPS#*>;fc*>te, iittJfcJHi, gPfflf 

*A x. "fyyy^ x?n— x. 

iithyw, vy->-/K y;n^-;K 

-(r/pn-x^) zLXt&mizmt, mmm mtm 
ynm) *i/o&®fcys&, (^cpss^ 

&v^\ -b7^>\ Al£$f. h-x, 
f-;Hr;un— x. ^yxfi/y/y rj— /K y-y^x 

[00 34] tHBTli, ffl#tt«ia»<i^fcHtt , C«> J: 

ffcti. ^;k^^^f-;Hr;Pn-xvi/^^^A. « 
A7 •/ ?Xfc £vx#*mx'$>& . 
[00 3 5] HMamw*. SSSftL ?LS$u ^n-y 

tib0m&b£mm&t:ii3B&?& n 1 &x% h . 

[00 36] iSttJR4Ni4*:. M£ff 
7n b° lx U a —iViYWMzmt^^ HT'H. ffl 

CMC (^/t^^i^^-fc/l-U-X) ^M/^-McBlF 

[00 37] M»'JW4fflam%. -t&t>*>t hitzlZ 

mcvm%m^cDik^zMLfzmmMLZ^tsmm>3izft 
^. r #fiffl*j his. wa<7)jaiafcft*^^-fc«> 



ttj£#0>JWi, H#*-*#££>JfiMfcy&tT, *&o. l 
Kfiiooomgi fctt**ija_kfc:aefl;* fcfcHJHW- 

[0038] «H»OMnt!Dfi#iii. itSSSflfc 
MW^tW^^liftO. 01mg/kg/ 
BK^10 0mg/kg/B> ML<(iO. lmg 
/kg/BH30mg/kg/B, -^LT«i»4L 
<{±^0. 5mg/kg/B^ftl0mg/kg/B 

•efc^o ^igna-^*^ *^o. ooimg/kg/ 

BK»100mg/kg/B, ffiKIJO. 0 1m 
g/k g/Bfrt 1 m g/k g/B©liftW; i: 
*MR« t ^ffOT* S i i: * s iE^ $ ttT V \h . *^b^<7) 
ft^Bltt, -HHU<0»»-¥LTt>^<, *fcti. IB 
cD^fflM^. 1B20, 3EI4fca**iJa±t:iHWLT 

[0039] 

mmm] ^m>MaTizmmmmmxtm-t&$\ 

^X^^h;H4. f^XTl/- (ES) ^yfyitm (micr 
omass Platform LC) SffifflUTft/S. Bt^(4*ffliEffl 
h « Ifr?n?f/77^-7XX^Wl/ (Liq 
uid Chromatography - Mass spectroscopy. 1C-MS) 
~T — ^{4, Shimadzu Phenomenex ODS (4.6 ram X 

30 mm) ST^ffL^ Micromass PlatformLC Srffll\ T 
thnhiJ;l/i*«)MMji ( 9 : 1 1 : 9 ) 1 1 
m 1/mi nCOitja-CSStTlS^L^, TLC(±. T 
Vn— h^tlfzisV % drJVTU— h (Merck silica gel 

60F-254) Zm^Xft-ofz. ^t«*5A^O-7h^5 
7-f-^{iH{±, ^U^^ (WAKO-gel C-200 (75-150 

(■)) *fflv^fe. ^Tc7)lL^%«ti. MiKaT-feO. S 
igma - Aldrich, lOTtM^-f^I^tt^a, SDSCfll 
Clitt^Klts Arch corporation i^IALt, 

[0040] xmi&it&foeyftom*. aTcor-y^ 
[004 1 ] [ v r i h r-t?- 

^yfi#C a2 + ^A^MS] (T -v-k-f 1 ) 
(1) bbVRl-CH0 1uc9ae qlEH^ffiS: 
tWtn^f Kggft (hVRl ) cDNAIl ¥fegtD 
Br L^»ffiWig«f05 >f 7'^ V -X? v-yitttz ( w 
O2000/29577) . MIE^n-y^t^h VR 
1 cDNAIl pcDNA3 / \/ ? y 1 -tfttffi^§ 
iX, CH01uc9ae q*BB^^JFM^AS-1±^» 15 

lEIBBSay ±x ^'jyj3j;(/'CRE-;^7x7^'l/ 

#A«i4. 10% FCS, 1. 4mM tVlb>it 
th'JW. 20mM HEPES. 0. 15% bzM 
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7jc3H-hy< J 7A. lOOU/ml ^-y'jy, 100 
jug/ml XM/7h?-fyy, 2mM/WSy, 

5/ISfcJ;l>'2mg/ml G418 £#t?il 
fX*g*tfi(DMEM/F12 medium. Gibco BRL) cf 7?\ 

&U ffifflL^„ lulEt hVRl-CHO 1 uc9 ae 
q*fflfla(±s tuIBilKlfWil^TWL, 1-2. 5X10 
sfi/^^xa ( 7 5mm' ) T'3-4 Bfc— JtatftL 

[0042] ( 2 ) FDSS-3 0 0 02rffifflLfcCa 
2 + ij£A<7)tIIJ5£ 

b FVR 1 -CHO 1 u c 9 ae qiffljfi£, InfEiKIRJg 

0 1, OOOaMScoWJKT-3 8 4-^i/PT^— h(bla 
ck walled clear-base/Nalge Nunc International) tfH 
ffllllt. 4 8 B#r B 1±g»* , Mff £ , 2 ju M F 1 
uo-3 AM(Molecular Probes) & J; tX 0 . 02% 
Puronic F-127^tf77-b^fffll« 
(Hank' s TSHS&iSBK ( H B S S ) , 17mM 
HEPES (pH7. 4) , lmMTO^yyr, 
0. 1% BSA) taSftL, fflffiittfflS*. 2 5*CC6 

o 4hbh y^j.^- f Lfz, t-v*l4 mmmmx 2 mm. 

•CfciHVt 2 0 4HSW >-^j.<-h Lfc. »«+«C 
aZ'^i&ti. FDSS-3 000 (A„=488n 
m , A enl = 5 4 0 nm%Hamamatsu Photonics) Srffll^ 
t, lOnM tfTIT-f ^>t-J:-g»flMf*6 0#T"}|JSe 

[0043] [ 5 v MM*l£S5^W^I6#S*lflS£ 
ffiofctfTlM i^tiSC a^Al?§«^«!J5E] (T 
>y-k-f 2 ) 

( 1 ) 5 y MMI#MilJ»g«^tltlM 
*7>fX?-^9>y Vcom^Jt (£«5~1 IB) 
L, ftftfflHV (DRG) fcJWHLfc. DRGIi, PB 
S ( — ) (Gibco BRL) cf 0 . 1% F UTS' >• (Gibco BR 
L) Srffl V 3 7 *CT" 3 0 #|g>f ^a^-M, 

^M^^^jfeiemit (fcs) ^jp^. -f- its iffljjas- 
ia^KciOittss-a*. waEDRGtwBmifini. h 

am F12/5% FCS/5% ^Vlfil^f (Gibco B 

rl) xnmm $ t^vf^ >y<rym o s t & x tx 1 

O/xm ^v^j.(Falcon)^)iBJ|fcJ:>5*»S^:. 
HTF-Fii, lASchwannlKKtStfe 
(C37 °CT' 3 Bm^r i^- F Ltz . #ff *«l±. 

55->'T'3-hL7t:384 T 7i;VT^-b(N 
unc)cK 50ng/ml fflJ&X 5 -y F N G F (Sigma) 

a)co#£T, 1 X 1 0 4 iM&/5 0 J u l/<?x^"C2B 



(2) c&^wmrv^A 

DRG#iiIli. 17mM HEPES (pH7. 
4)fcJ:lX0. 1% BSA^#tfHBSS-r-2Hl^ 
LfZo 2uM i 1 u o - 3M(Molecular Probe) . 
0. 0 2% PF 1 2 7 (Gibco BRUfcitXl mM 7° 
CKOr-y-y F<Sigma)£ffl^T3 7 0 CT'4 04HSH >^ 

^-MfA ana* 3 ebb* us. mfE*i». v 

R 1 T>?^—X htfziZmm < : JX1~JVX)Vfr*i/ 
F) k, MWC ljt/M«7)#T+M yyt'FDSS-60 
00+ (A„=480nm, A era = 5 2 0 n m/Hamama 
tsu Photonics) -Y y^A^-Mt. 480nmT"f) 
ffiJ&OSEfcli, 2. 54HSBBBU!:. flttfctfcfcifjru 

[0044] [ #t-»m s- ymmmmummm-t^ tz 

bbCD^yjiXTvtJ ] (77-t-f3) 

6t3!£»L ^Modified Krebs-Henseleit^S (pH7. 
4 ) fcStfe. «I9ffilBi. 1 1 2mM NaCl, 
5. 9mM KC1. 1. 2mM MgCl 2 , 1. 2 
mM NaHjPO,, 2mM CaCl;, 2. 5 mM 
NaHCOj, 12mM ?Il<a— X^M^^-f 

mmm<nwm.i&\±. -tx^im^tixv^xd 

t;tTW^t^[Maggi CAetal: BR. J.Pharmacol . 10 
8: 801-805, 1993). ^RfKgjJii, 9 -y F WSttoaflf 

KfaMfrzmmLx i s<anwt3B»Lti. mm* 
it, zmmizytiL^x e ojmwMkz&z. s o mM 
kc i izm-zMMRfcn, Rwm&m&imbti 
&tx\ i 5^-rsmxm^.Lfz, uiekc 1 izn-r&m 

Sfi, #T^S-y£tt^&^JWi£f¥Wt-&££> 

/F£r£, IjwM aTiMS^fciSJlffift (ttfl:: 8 0 
% ^SAtS^K, 10% x^/-;K feJ:y'10% 
T w e e n 8 0) ^5fe±^ T , -ffc^WC 3 0 iMffl-^ y 
^r^-F-r^iktCctOM^. H— Olfrift^fefW! 
*#utKS^>'5^<0— ot«Sifc LTf*L, ^tOffi^i? 

^*>kc i Sanson) isyft 
izmnMzmmLtz, 

[0 04 5] [t FP2Xl^?fACHO*ffljfa^ / x^) 
Ca^^IAOfflS] 

( 1 ) t F P 2 X 1 mm^XC H O 1 u c 9 a e q« 

t F P 2 X 1 mm$XC HO 1 u c 9 a e q W^^W 
it. 7. 5% FCS. 20mM HEPES-KO 
H( P H7. 4). 1. 4mM Wh'yit F U ^ 
A. lOOU/ml ^-y'jy, 100wg/ml 
XM/7>7^fyy, 2mM 5 y(Gibco BRL) 

fcJctA'O. 5i-7h/ml Ttf7— fe* (-». Sign 
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a) 2r-^tf acomMMJ —yivmm ( dmem/ 

F 1 2 ) iftftSLt. SS§ 384-well o 

ptical bottom black plates (Nalge Nunc Internation 
al)«9#^x/HC. 3X 1 0 3 /5 0// 1 /^x^TSffl 

( 2 ) «rtC a2 + l^K0ffl£ 
P 2 X 1 fmTi-X hJ^iSS^M-^jfflJfiW^^C a2 + 
K>W5±JHi, MCa^^WbfegF 1 u o- 
3 AM (Molecular Probes) £fflWC8I^L*:. 71/- 
h tSS« LfeaiBli. ft#ffl*S»M (HBSS, 17m 
M HEPES-KOH ( P H7. 4) . 0. 1% B 
SAJoit/O. 5a-7h/ml T 1 7 — fe* ) X" 2 HI 
iSEs^t — 4 0 l co&sMK ( i!fc^fflifg«?K4' ljuM F 

luo-3 AM, ImM Tn^yv F, 1//M 
y?OX!tf'Jy A, 0. 0 1%pluronic (Molecular 
Probes) ) rft , BfElfT" 1 B*fiM a^- F Lfc . WR 
71/- Mi, 4 0// 1 W&Mif«MT*2[3J&#U 3 
5ju 1 <7>*ftMfg«*8£. #r>x;t/t, 5^ l ^ttUffl 
it^±tz\±nmmtLX<r>2' , 3' -o - (2, 
4, 6-h'J-tn7i-;l/) 7fVyy5' -7'Jy 
g$(Molecular Probes) hMztoLtz. S^^BfRlTT'l 0 
ir^y^x^-hL^, 20 0nM «, 
l/>-ATPr^-^h$r^5iiLT, Ca^^i^i^ 
ffi3K3fi£t±, FDSS-6000 (A ex = 4 1 0 
nm, A„ = 5 1 0 n m/HamaraatsuPhotoni cs ) (Cj; 
0 . 2 5 0m s e c |SfflStiB)£ L^. f«f-^*^« 

[0 0 4 6] v b ^fto^*7*7^ y> 

( 1 ) mi 

lliOSprague-Dawley^ y b (2 0 0 — 2 50 g/Charle 
s River Japan) 2r'f!S£EILfc„ 

( 2 ) #-f — - f;Hxa^ 

7-yF£, "71/^>-(Sigma)^l . 2g/kgJMBrtS 
-r;KBECT0N DICKINSON, PE50)£, MM 

*0>m»£iifc*;U&^. -77, mssp^iajo 

±a^*(0tsuka)1i2 IU/ml CD^^U V 
(7^ ■ -^Uy, Aventis Pharma) "CSt^tJt^U 1 ^ 

i/^y^x-x/KHibiki, ^>rx5)*, m.mwmm* 

(3) s/xFy FU-tiis 

§5 (Vi ggo-SpectratnedPte ltd , DT-XXAD) Jo J; t/V A 7 
D'fyyi^yg y?l?y7 o (TERlJM0) fc WSLVtt. £M± 
IS/RS:, MJK£. S^T, 2. 4 m l/hROjSJKTii 
AUc. MMrtJEhTJii. f-v-b^vi/3-^-(Yokog 

t LHE^&^Si&WJgHM ?7l/£ , »ffc£!f%£^- 



—/l/, Tween 8 0 (I CN Biomedicals Inc.)Joj:t^ 
^SAffi* (1 : 1 : 8, v/v/v) 0££ttt38l)V 

LfcBiWfc^toi' . lOmg/kg "ClMRrtta-* Life . 

1 0/ J tg<J0^y°tf-f Sy>-(Nacalai Tesque) Srl&MWJS^- 

(5) yXh^h'J-/W-^« 
7?7°-7M v-VlS^t i £I#Hftrt,E7J_h#(i, yXN^l 

y-^-^a^JWf Lfc. #tim i/>ii»(c iSMtti 
EfcfcJfclSLfc. M^t^-Jf«^^J;-g.HgM)±7J±#^ 

Students 5% 

[0047] tbvRi mw&x c h omuMz&n & 
o^-c&s-ffr&ft^je-r*. *ffl±oa**^. mile 

*fc£*Hi , lilTO 4 y 5 XOffittC^ L/c . 
IC 60 =ASO. 1juM<BS0. 5juM<CSl^M 
<D 

[0048] *&mtote&mi*t:* &ttfzMiR'\a^ 
U IMicomcDTy-tJ ( 2 ) - (4 ) t't^V^Stt^ 

[0049] mwM 1-1 

4- (2-7007x^) -N- [4-yc?U-3- 

(l'J7;Wn^f/i/) 7x-;H - 1 -v^lsyin 

;l^y75 K 
[ftl 1] 



CI 

[0050] ^mmmim^-mm^mm^x'ii^ 

7c. 3- Ml7;^n>f^7x- ;MV 

i/T^-b (80. Omg, 0. 3 6mmol ) C?)CH 2 C1 
2 ( 1 . 5ml) L&#-<5, i«jSS(Cl- 

(2-^nn7x-;l) t^y'y (7 9. Omg, 
0 . 4 Ommol ) cOCH 2 Cl 2 ( 1 . 5 ml ) S^SSr^STUnx. 

fc. *«RiB«^tHtiijrc2ii*BHWrtfc. mm 

T»L, 4- (2-?nn7i-;l) -N- [4-yn 
a— 3- (iU7Wo^f^) 7x-;H -l-t°^ 
7y>^M^y7iMll2. Omg. W67 
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%) 

MA : 1 7 5 - 1 7 6°C 
rSH 1 * : 4 1 8 . 2 5 
MS (M+H) : 4 1 8 
ffittJS : A 

[0051] mm 1 - 2 

4- (4-?nn7x-/H — N- [4-^nn^3- 
(b'j7/^n^f^) /p] -l-t°^5^># 

Mfcl 2] 
Gk 




Ax 



[00 52] ^OtWliHRflWrffiAfcflEotff -^fc. 
4-?nn7i-/l/hX5yyh Fn^n^-f 1- (9 
4. Omg, 0. 4 Omraol) fcitX h U^/t-TS > 
(0. 062ml, 0. 44mraol) £DCH 2 C1 2 (2. Ora 



1) iSSSfciWFLSra 1 ^. i«oaSB£fc:4-^nn-3- 
h 'j 7;^n^f ;l/7 i-;H V yr4- h (8 0. 0 
mg. 0. 3 6raraol) taSaTHni/S. *ORJC»£ft 

*■ L T KJfflgfe ft CH 2 C 1 2 tttif} L Jt . *f8 JB £ Na 2 S0 4 

Xf/l/X- 7VKC3fcftU 4- (4-?nn7x-/l-) 
-N- [4-^nn-3- ( Mi7;Wn^f;V) 7i- 
- l-^7y>*;myT5 K (13 0. Om 
gs !Rsfa7 s%) 
ML* : 1 1 9*C 
4H=* : 4 1 8 . 2 4 
MS (M+H) : 4 1 S 
ffiffiBE = B 

[00 53] JJESatWl - 1 i> L<Jil -2^a^^ 
[0 0 54] m (fltl 3— ffc2 4) 



[0 0 5 5] 



1-3 



1-4 





401.79432 



496.7998 



M+1 



115 



186 



hVR1 



(5.2) )03-192673 (P2003-73 



1-5 


N , 

a 


411.85807 




140-142 


B 


1-6 




411.85807 




162-163 


B 



[0 0 5 6] Utl5] 















1-7 


◦ 


452.78965 




163-165 


A 




>< 










1-8 


o 

a 


452.69395 




188-189 


B 



[0 0 5 7] 



[^16] 
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[00 58] 



1-9 


Q 

Q 

a 


452.78985 




153-155 


C 














1-10 


a n \ 

a 


467.23488 




123-125 


B 
















1-11 


a 


451.80227 




117-119 


B 














1-12 


a 


401.79432 




128-130 


A 



[0 0 5 9] 



[ftl83 
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1-17 


a 


413.83036 




178-181 


B 


1-18 


Q 

N — v 

Q 

a 


383.80369 




136-137 


A 




[ft2 1] 



1-19 


O-CH, 

o 

F F 

a 


413.B3038 




106-108 


B 


1-20 


O 

N N 

a 


413.83038 




154-155 


C 



[0 0 6 3] [ft22] 
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1-21 


Q 

a 


385.77905 




157-159 


C 


1-22 


N — A 

a ^ 

a 


453.68153 




253-255 


A 



[0 0 64] [£2 3] 



1-23 


a 


502.85039 




210-212 


B 


1-24 


Q 
O 

a 


384.79147 




139-141 


B 




[<t2 4l 
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1-25 


a 


429.789 




169-170 


B 



2 4mmol) cr>Oi 2 Cl 2 iUmzE.M^ i yM ( 1 . 0M<7)CH 
2 ClitNKK: 0. 7 2ml. 0. 7mmol) ZQ'CTtUZ. 

if^fPO NaHC0 3 ^T'tffOL. * LT$CT 2 Cl 2 T"f|tl 

as Lfc . * £7)»5S^*ffx»ii^ y * y/t-? n v t- y 5 7 

4- (CHCl 3 :MeOH=l 0:1) TfltSEU 
(29mg, 3 0%) Zfttt. 
■ 231-233 °C 
ft=FM. : 3 9 9 . SO 
MS (M+H) : 4 0 0 
: C 

[0068] H2 (-ffc26) 
[ft2 6 3 









M+1 




hVR! 


2-2 


a 


399.8033 




191-192 


B 


2^3 


OH 

a 


399.8033 




182-184 


C 



[0 0 6 6] HSS^iJ2-l 

4- (4-hFnJfy7i-/H -N- [4-?nn— 3 
[ft2 5] 




[0067] =*^aiWI4HR«*ffiAfc:fl£oT^v\ § 

im&LXfi-itio N-(4-?nn-3- ( F'j7^n^ 
^) 7x-;H-4- (4-^fJfj/7i-;l/) -l 
-e^yy^/^yTSP (100. Omg, 0. 



[0 0 6 9] »M*I3 



N- (7-fc Kn^y- 1 — -jry+n,) - A- [3 - { h 
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* t T ^-^a^ftlt AcOBtCttaj L/S . £MgS0 4 f 

^x-fvt^»U N-(7-b KnJfi/-l-t7f 
IV)- A- [3- ( h'j7/Wn^f/t/) -2-eUy 
- 1 -b^v>#/KK^ y7S K (125. 0 
mg, 6 9%) 
MfiL : 202-204 °C 
iH^fi : 4 1 6 . 4 1 
MS (M+H) : 4 1 7 
vSttJS : B 

mm 3— ltiot> TlS-fto-^ o-RScL. HSfc L 

[00711^3 (ft2 8) 
[ft2 8] 



»# 






M+1 




hVRI 




Q 










3-2 


O OH 


392.418 




21Q 


B 




O 










3-3 


O OH 


381 8655 




233 


A 


























3-4 


Q 

° OH 


375.4746 




260 


A 



(51) Int. Cl. ^ MOTHE-* FI f-?3-K(##) 

A 6 1 P 13/02 A 6 1 P 13/02 

13/10 13/10 
19/02 19/02 
25/00 25/00 
25/04 25/04 



[ft2 7] 




[0070] 3**M^I4HRW*^fc:fie-5T^-3fc. 
8-7S/-2-t7l — ;M69. Omg, 0. 43 
mmol) <7)THF (2ml) j^t, 1 , 1 '— A/Utf—fr-S 

(i. 2. 4-byryww (71. omg. 0. 4 

3 mmol) SrJPX.. * LT*<9»&WS£iIT2l9ISHIBf 
Lfc. 1- [3-hU^;^a^f-;H b°U^*-2--f 
/H b^5^> (100. Omg. 0. 4 3mmol) £3n 
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25/28 
29/00 

43/00 

C0 7D 215/42 
239/42 
295/20 



10 1 
1 1 1 



25/28 
29/00 

43/00 

C 0 7 D 215/42 
239/42 
295/20 



1 0 1 
1 1 1 



Z 
A 



(72) ^mm m± 

942 

^mft^SlfTW*3 -15- 6 - 6 A 

(72) -mm mm 

^ft^SlfJ#*3 -15-18B 
(72)^BJ!* VT'*-yX 7?^* 

^mmnp-tfi-mm.m&m 6-3-1-301 

(72) fern 

^Wffl^»-i*HXffi^^ 5 -4S-15 
3?SMS?il7fJE*#if HT4 - 9 -307 

^^mmmj sit 1-3-47 



(72) mm &mM. mm 

imitffimmmwtftiL 1-8-17 

(72) Wm 1tT saj 

118-405 
(72)?&BJ!^ HIE ft^ 

5£&®£SfflftfcfcftJ 2 -25- 4 
<72>&f#t 4?jt. «tf 

^J¥JRJE«FrPA^flI2-10- 1 
F^— 4C031 LA03 

4C055 M01 BA02 BA03 BA52 BB02 
CA01 CA02 CA03 CA06 CA13 
CA39 DA01 DA52 DB02 
4C086 AA01 AA02 AA03 BC50 MA01 
MA02 MA03 MA04 MA05 NAM 
ZA01 ZA08 ZA15 ZA20 ZA36 
ZA81 ZB11 ZB15 ZC42 
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m m m m * ] 

1. TITLB OF INVENTION 
PIPERAZINECAEBOKAMIDE DERIVATIVES 

2. Claims 

(1) A piperazlnecaiixBcamlae derivative of the formula (I), its 
tautomeric or stereoisamerijc form, or a salt thereof: 

"V^ « 
° en 

wherein 

-R 1 represents phenyl optionally substituted by R 11 , R 12 and R 13 , pyridyl 
optionally substituted byR 11 , R^andR 13 , pyriirddyl optionally substituted 
by R n , R 12 and R 13 , quinolyl optionally substituted by R n , R 12 and R 13 , or 
naphthyl opti mally substituted by R 11 , R 12 and R 13 , 

in which R u , R 12 and R 13 Independently represent hydrogen, halogen, 
straight-chain or branched Ci_ 6 alkyl, mono-, di-, or tri- halogen 
substituted straight-chain or branched Ci_ 6 alkyl, nltro, cyano, 
strai^t-chain or branched alkoxy, hydroxy, strai^it -chain or 
branched Ci^ alkylcarbamoyl, carbamoyl, carboxyl, amino, 
straight -chain or branched Ci_ 6 alkylamino, d^{strajUjht -chain or 
branched Ci_ 6 alJcyl) amino, straight -chain or branched C X s 
alkoxycarbonyl, phenyl, benzyl, phenoxy, halogen substituted 
phenoxy, strai^it -chain or branched Ci-6 alkylthio, straight -chain 
or branched d- 6 alkanoyl , straight-chain or branched 
alXanoylamino, hydroxy substituted straight-chain or branched Ci_ 6 
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alkyl, mono-, di-, car tri- halogen substituted straight -chain or 
branched C X _ B alkoxy, 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionally substituted by R 21 , R 22 and R 23 , pyriiriidyl optionally substituted 
by R 21 , R 22 and R 23 , qulnolyl optionally substituted by R 21 , R 22 and R 23 , or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 

in which R 21 , R 22 and R 23 independently represent hydrogen, halogen, 
straight -chain or branched Ci_ 6 alkyl, mono-, di-, or tri- halogen 
substituted straight-chain or branched Ci_ 6 aUcyl, nltro, cyano, 
straight -chain or branched Ci-e alkaxy, hydroxy, straight-chain or 
branched C x _ 6 alJcylcarbamoyl, carbamoyl, car boxy 1, amino, 
straight -chain or branched Ci-6 alkylandno, dl C straight -chain or 
branched Ci_ 6 alkyl) amino, stralght-cfaa 1 n or branched Ci- 6 
alkoxycarbonyl, phenyl, benzyl, phenoxy, halogen substituted 
phenoxy, straight -chain or branched Ql-s alkylthio, straight-chain 
or branched C 1H 5 alkanoyl, straig^it -chain or branched Ci_& 
alkanoylamino, hydroxy substituted straight -chain or branched 
alkyl „ mono-, di-, or tri- halogen substituted straight-chain or 
branched C 2 - 6 alkoxy. 
(2) A piperazlnecarboxamide derivative, its tautomeric or 
stereolscmarlc form, or a salt thereof as claimed in claim 1, 
wherein -R 1 represents phenyl optionally substituted by R 11 , R 12 and R 13 , 
pyridyl optionally substituted by R 11 , R 12 and R 13 , pyrimidyl optionally 
substituted by R u , R 12 and R 13 , qulnolyl optionally substituted by R u , R 12 
and R 13 , or naphthyl optionally substituted by R u , R 12 and R u , 
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in which R 11 , IP and R 13 Independently represent hydrogen, halogen, 
straight -chain or branched Ci_ 6 alkyl, mono-, dl- , or trl- halogen 
substituted straight -chain or branched Ci_ 6 alkyl, nitro, cyano, 
straight -chain or branched C L _ 6 alkoxy, or hydroxy; and 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionally substituted by R 21 , R 22 and R 23 , pyrlmidyl optionally substituted 
by R 21 , R 22 and R 23 , quinolyl optionally substituted by R 21 , R 22 and R 23 , or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 

in which R 21 , R 22 and R 71 independently represent hydrogen, halogen, 
straight -chain or branched Ci_ 6 alkyl. mono-, di-, or tri- halogen 
substituted straight - chain or branched d-e alkyl, nitro. cyano, 
straight-chain or branched Ql^ alkoxy, or hydroxy. 

(3) A plperaziriecarboxamidG derivative, its tautomeric or 
stereoisomer!*; form, or a salt thereof as claimed in claim 1 or 2, 
Wherein -R 1 represents phenyl optionally substituted by R n , R 12 and R 13 , 
pyridyl optionally substituted by R n , R u and R 13 , pyrimidyl optionally 
substituted by Rp, R 12 and R 13 , quinolyl optionally substituted by R n , R 12 
and R u , or naphthyl optionally substituted by R 13 , R 12 and R 13 , 

in which R 11 and R 12 independently represent hydrogen,, halogen, 
straight-chain or branched alkyl, mono-, di-, or tri- halogen 
substituted straight -chain or branched alkyl, nitro, cyano, 
straight-chain or branched Ci- 6 alkoxy, or hydroxy 
and R 13 represents hydrogen . 

(4) A piperazinecarboxamide derivative, its tautomeric or 
stereoisomers form, or a salt thereof as claimed in any one of claims 1 
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to 3, 

wherein R 2 represents 




(5) A pipera^inecarbcocamide derivative of the forira.il a (I) , its 
tautomeric or stereoisccneric form, or a salt thereof as claimed in claim 
1, wherein said plperaz inecarboKamide derivative of the formula (I) is 
selected from the group consisting of: 

4- ( 2-chlorophenyl) -N- [ 4 -chloro-3- ( trif luorctnethyl ) phenyl ] - 1 -piperazine 
oarbaxandide; 

N- [ 4 -chloro-3 - { txlf lu<3rcmethyl ) phenyl ] -4- [ 3- ( txif luoratetnyl ) -2-pyridi 
nyl] - 1 - piperazinecarboxamide ; 

N- [ 4 -chloro-3 - ( tariflixxrane thy 1 ) phenyl ] -4- ( 2-f luorophenyl) -1 -piperazine 
carboxaniide; 

N - [ 4 - chloro - 3 - ( trif luorome thy 1 ) phenyl ] - 4 - phenyl - 1 - piper a^LLnecarboxamid 
e; 

N-[4-ciilcjrc-3-(teiflu^^ 
plperaz inecarboxanide; 

N- ( 7-hydraxy- 1-nar^thyl) -4- [3 - ( trif lijoronnethyl} -2-pyridinyl] -1-piperaz 
inecarboxantide; 

4- { 2-chlorophenyl) -N- ( 7-hydraxy-l-naphthyl) - 1 -piperazinecarboxamide ; 
and 

4-(3, 4 - dimetnyipnenyl ) -N- ( 7 -hydros- 1-napnthyl) - 1-piperazinecarboxanild 
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(6) A piperazinecarboxamide derivative of the forrraila (I) , its 
tautomeric or stereoisomeric form, or a salt thereof as claimBd in any one 
of claims 1 to 3 for the treatment and/or prophylaxis of diseases. 

(7) A medicament cxxiprising at least one of the compounds, their 
tautomeric and stereoisomeric form, and salts thereof as claimed in claim 
1 to 5 in combination with at least one pharmaceutical 1y acceptable carrier 
and/ or exciplents. 

(8) Ine medicament as claimed in claim 7, **ierein said 
piperazinecarboxamlde derivative of the formula <l), its tautomeric or 
stereoisomeric form, or a salt thereof is a VR1 antagonist. 

(9) Hie medicament as claimed in claim 7 for the treatment and/or 
prophylaxis of a disease selected from the group consisting of urge urinary 
incontinence, overactive bladder, chronic pain, neuropathic pain, 
postoperative pain, rheumatoid arthritic pain, neuralgia, neuropathies, 
algesia. nerve injury, ischaemia, neurodegeneration , stroke, 
incontinence and inflammatory disorders. 

(10) Use of compounds of any one of claims 1 to 5 for the production of 
a medicine for treatment and/or prophylaxis of a disease selected from the 
group consisting of urge urinary incontinence, overactive bladder, 
chronic pain, neuropathic pain, postoperative pain, rheumatoid arthritic 
pain, neuralgia, neuropathies, algesia, nerve injury* ischaemia, 
neurodegeneration, stroke, incontinence and inflammatory disorders. 



3. DETAILED DESCRIPTION OF INVEWPICN 
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TECHNICAL FIELD 

The present invention relates to a plperazlnecartxDKamlde 
derivative which, is useful as an active ingredient of pharmaceutical 
preparations. The pi pera ginecarboKanrifla derivative of the present 
invention has vanilloid receptor (VR1) antagonistic activity, and can 
be used for the prophylaxis and treatment of diseases associated with VR1 
activity, in particular for the treatment of urge urinary Incontinence, 
overactive bladder, chronic pain, neuropathic pain, postoperative pain, 
rheumatoid arthritic pain, neuralgia, neuropathies, algesia, nerve Injury, 
ischaemla. neurodegeneration, stroke, incontinence and/or inflammatory 
disorders. 

BACKGROUND ART 

Vanilloid compounds are characterized by the presence of 
van illy 1 group or a functionally equivalent group. Examples of 
several vanilloid compounds or vanilloid receptor modulators are vanillin 
(4-hydroxy-3-netho(^ , guaiacol ( 2 -methcxy-phenol ) , 

zingerone ( 4- /4-hydroxy- 3 -methoxyphenyl/ - 2 -butanon ) , 

eugenol { 2 -msthoxy4 - / 2 -propenyl /phenol ) , and capsaicin 

( 8 -methy-N-vanl 11 yl - 6 -noneneanu.de ) . 

Among others, capsaicin, the main pungent ingredient in "hot" chili 
peppers, is a specific neurotoxin that desensitizes C- fiber afferent 
neurons. Capsaicin interacts with vanilloid receptors (VRl) , which are 
predominantly expressed in cell bodies of dorsal root ganglia (DRG) or 
nerve endings of afferent sensory fibers including C- fiber nerve endings 
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[Tcminaga M, Caterlna MJ, Malmberg AB, Rosen TA, Gilbert H, Skinner K, 
Raumann BE, Basbotm AI, Julius D: The cloned capsaicin receptor integrates 
multiple pain-producing stimuli. Neuron. 21: 531-543, 1998]- The VR1 
receptor was recently cloned [CaterinaMJ, Sc±njnachar MA, TbminagaM, Rosen 
TA # Lev±ne jd, Julius D: Nature 389: 816-824, (1997)] and identified as 
a nonselective cation channel with six transmembrane domains that Is 
struct urally related to the trp (transient receptor potential) channel 
family. Binding of capsaicin to VR1 allows sodlixn, calcium and possibly 
potassium ions to flow down thelx concentration gradients, causing initial 
depolarization and release of neurotransmitters from the nerve terminals, 
VR1 can therefore be viewed as a molecular integrator of chemical and 
physical stimul i that elicit neuronal signals in a pathological conditions 
or diseases. 

There are abundant of direct or indirect evidence that shows the 
relation between VR1 activity and diseases such as pain, ischaemia, and 
inflammatory (e.g.. WO 99/00115 and 00/50387). Further, it has been 
demonstrated that VR1 transduce reflex signals that are involved in the 
overactive bladder of patients who have damaged or abnormal spinal reflex 
pathways [De Groat IMC: A neurologic basis for the overactive bladder. 
Urology 50 (6A Suppl) : 36-52, 1997]. Desensitisation of the afferent 
nerves by depleting neurotransmitters using VR1 agonists such as capsaicin 
has been shown to give promising results in the treatment of bladder 
dysfunction associated with spinal cord injury and multiple sclerosis 
[ (Maggi CA: Therapeutic potential of capsaicin-like molecules - Studies 
in animals and humans. Life Sciences 51: 1777-1781, 1992) and (DeRidder 
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D; Chandiraniani V: Dasgupta P; VanPoppel H; Baert L; Fowler CJ: 
Intravesical capsaicin as a treatment for refractory detrusor 
hyperreflexia: A dual center study with long-term followup. J. Urol, 158: 
2087-2092, 1997)], 

It Is anticipated that antagonism of the VR1 receptor would lead 
to the blockage of neurotransmitter release, resulting in prophylaxis and 
treatment of the condition and diseases associated with VR1 activity. 

It is therefore expected that antagonists of the YR1 receptor can 
be used for prophylaxis and treatment of the condition and diseases 
including chronic pain, neuropathic pain, postoperative pain, rheunatoid 
arthritic pain, neuralgia, neuropathies, algesia, nerve injury, ischaemia, 
neurodegeneration, stroke, incontinence, inflammatory disorders, urge 
urinary incontinence (UUI) , and/or overactive bladder* 

WO 2000/50387 discloses the cxripounds having a van 111 old agonist 
activity represented by the general formula: 



wherein; 

X p is an oxygen or sulfur atom; 
A p is -NHCH 2 - or -CH 2 -; 

is a substituted or unsubstituted C L _ 4 alkyl group, or R^OO-; 
wherein is an alkyl group having 1 to 18 carton at cms. 
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an alkenyl group having 2 to 18 carbon atoms* or substituted 
or unsubstituted aryl group hawing 6 to 10 carbon atoms; 
if is a hydrogen atom, an alkyl group having 1 to 6 carbon at cms, 
an alkoky group having 1 to 6 carbon atoms, a haloalkyl group having 
1 to 6 carbon atoms or a halogen atom; 

R° is a hydrogen atom, an alkyl group having 1 to 4 carbon atom, 
an amixkoalky 1 , a diacid rronoester or a -aUcyl acid; and 
the asteric mark * Indicates a chiral carbon atom, and their 
pharmaceutical 1y acceptable salts. 

WO 2000/61581 discloses amine derivatives represented by the 



general formula: 




wherein (R\ R") represent (F, F), (CF 3 , H) , or (iPr, iPr) 
as useful agents for diabetes, hyperlipemia, arteriosclerosis and cancer. 

WO 2000/75106 discloses the compounds represented by the general 
formula ; 
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91 



N-Z 




90 



R 



91 



wherein Z represents 



H 2 N— <CH 2 ) M — 



H 2 N 




(CH 2 ),. 6 - 



HN 




(CH 2 > 1-s 



or 



OH 



in which R*1b hydrogen, Ci-^ alkyl r C M cynloalkyl. or the 
like, and R 91 is amino -d^ alkyl, an^ncK3arbonyl-Ci-6 alkyl, 
or hydroxyaminocartxjnyl Ci-e alky!; and 
R 90 and R 91 are independently selected from the group consisting of 
H, Ci_ 6 alkyl, C x -& alKylthio, Ci_e aUcosy, fluoro, chloro, bromo. lodo. 
and nitro; 

as useful agents for treating >WP -mediated diseases in. manmals. 

However, none of these reference discloses simple 
piperazinecaiboxanide derivatives having pharmaceutical activity. 

The development of a compound having effective VR1 antagonistic 
activity and can be used for the prophylaxis and treatment of diseases 



(6 0) )03-192673 (P2003-e*73 



associated with VR1 activity, in particular for the treatment of urge 
urinary incontinence and/ or overactive bladder has been desixed. 

SIMffiRY OF THE INVENTION 

This invention is to provide a plpera 7. 1 necarboxamide derivative of 
the formula (I) , their tautomeric and stereoiscmerlc form, and salts 
thereof: 



-R 1 represents phenyl optionally substituted by R u . R 12 and R 33 , pyridyl 
optionally substituted by R 11 , R 12 and R 13 , pyriirudyl optionally substituted 
by R 11 , R 12 and R 13 , guinolyl optionally substituted by R n , R 12 and R 13 , or 
nanhthyl optionally substituted by R 11 , R 12 and R 33 , 

in which R 11 , R 12 and R 13 independently represent hydrogen, halogen, 
straight-chain or branched Ci^alkyl, mono-, di-, or tri- halogen 
substituted straight -chain or branched Ci_6 alkyl, nitro, cyano, 
straight -chain or branched Ci-e alkoxy, hydroxy, straight - chain or 
branched C1-6 alkylcarbamoyl, carbamoyl, carboxyl, amino, 
straight -chain or branched Ci_ 6 alkylamino, di( straight -chain or 
branched Ci_ fi alkyl) amino, straight - chain or branched C1-6 
alJaaxycartJonyl, phenyl, benzyl, phenoxy, halogen substituted 
phenoxy , straight -chain or branched alkylthio, strai^it- chain 




(I) 



wherein 
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or branched. Ci_5 alkanoyl, strai ght-cha1 n or branched. Ci_^ 
alkanoylarnino, hydroxy substituted stral^it-chain or branched Ci_ 6 
alkyl, mono-, di-, or tri- halogen substituted straight -chain or 
branched Ci_* alkoxy r 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionally substituted by R 21 , R 22 and R 23 f pyrimidyl optionally substituted 
by R 21 , R 22 and R 23 , guinolyl optionally substituted by R 21 , R 22 and R 23 , or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 

in which R 21 , R 22 and R 23 independently represent hydrogen, halogen, 
straight -chain or branched Ci_«> alkyl, mono- , di- , or tri- halogen 
substituted strai#it -chain or branched alkyl, nltro, cyano, 
straight-chain or branched Ci_ 6 alkoxy, hydroxy, straight-chain or 
branched C L _ 6 aUcylcarbamoyl , carbamoyl , carboxyl, amino, 
straight-chain or branched aUcylamioo, di( straight-chain or 
branched alkyl) amino. strai^it- chain or branched Ci-^ 

alJcoxycarbonyl, phenyl, benzyl, phenaxy, halogen substituted 
phenoxy, straight -chain or branched Ci_e alkylthio, straight -chain 
or branched aUcanoyl, straight -chain or branched Ci_6 

altonoylamino, hydroxy substituted straight -chain or branched C M 
alxyl . mono- . di- , or tri- halogen substituted straight-chain or 
branched Ci_$ alkoxy. 

Ihe piperazinecarboxaraide derivative of formula (I), their 
tautomeric and stereo isomeric form, and salts thereof surprisingly show 
excellent VR1 antagonistic activity, lliey are, therefore suitable 
especially for the prophylaxis and treatment of diseases associated with 
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VR1 activity. In particular for the treatment of urge urinary incontinence 
and/or overactive bladder. 

Preferably, the piperazinecarbaxanlde derivative of formula (I) 
are those wherein; 

-R 1 represents phenyl optionally substituted by R u , R 12 and R 13 , 
pyridyl optionally substituted by R 11 , R 12 and R 13 , pyrimidyl optionally 
substituted by R 1 ^, R 12 and R 13 , quinolyl optionally substituted by R 11 , R 12 
and R 13 , or naphthyl optionally substituted by R 12 , R 12 and R 13 , 

in which R n , R 12 and R 13 independently represent hydrogen, halogen, 
straight-chain or branched alkyl, mono- r di- , or tri- halogen 
substituted straight -chain or branched Ci_ 6 alkyl, nitro, cyano, 
straight-chairi or branched Ci_ 6 alkoxy, or hydroxy; and 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionally substituted by R 21 , R 22 and R 23 , pyrimidyl optionally substituted 
by R 21 , R 22 and R 23 . quinolyl optionally substituted by R 21 , R 22 and R 23 , or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 

in which R 21 , R 22 and R 23 independently represent hydrogen, halogen, 
strai^ht-dhain or branched Ci_ 6 alkyl, mono-, di-. or tri- halogen 
substituted strai^it-chain or branched alkyl, nitro, cyano, 

straight -chain or branched Ci^ alkoxy, or hydroxy. 

m another entoodiment, the piperaziriecarboxaniide derivative of 
fornula (I) can be those wherein -R 1 represents phenyl optionally 
substituted by R 11 , R 12 and R 13 , pyridyl optionally substituted by R u , R 12 
and R 13 , pyrlinidyl optionally substituted by R 11 , R 32 and R 13 , quinolyl 
optionally substituted by H? 1 . R 32 and R 13 , or naphthyl optionally 
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substituted by R 11 , R 12 and R D r 

in which R 11 and R n independently represent hydrogen, halogen, 
straight - chain or branched Ci_ 6 alkyl, mono- , di-, or tri- halogen 
substituted straight-chain or branched C 2 _ 6 aikyl, nitro, cyano, 
straight -chain or branched C1-5 alkoxy, or hydroxy 
and R 13 represents hydrogen. 

In another embodiment , the plperazinecarbaxaralde derivative of 
formula (I) can be those wherein R 2 represents 




More preferably, said plpexazinecarboxantLde derivative of the 
fornula (I) is selected from the group consisting of: 
4- (2-chlorophenyl) -N- [ 4 -chloro- 3 - ( trif luoronethyl ) phenyl ] - 1 - plperazlne 
carboxamide ; 

N- [ 4 -chloro- 3 - C trifluoromethyl ) phenyl ] -4- [ 3- ( trlf luoromethyl ) -2-pyridi 
nyl] - 1 -piperazi necarboxamide ; 

N- [ 4 -chloro- 3 - ( trif luoromethyl } phenyl ] -4- ( 2 - f luorophenyl ) - 1 -piperazine 
cartx»carfiide; 

N- [ 4-cihloTO-3 - ( trif luoronet^ 
e; 

N- [ 4-dhloro-3 - ( trifluoixitethyl) phenyl ] - 4 - ( 3 , 5-oU.<dilxxDO-4-pyrijdinyl ) -1 - 
piperazlnecarboxamlde ; 

N- ( 7 -hydroxy- 1-naphthyl) -4- [3- ( trlf luoromethyl ) -2-pyridi nyl] -1-pdperaz 
lnecarboxamide; 
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4- ( 2-chlorophenyl) -N- { 7 -hydroxy- 1-naphthyl ) - 1 -piperaz inecarbaxainiae ; 
and 

4- ( 3, 4-diinethylphenyl) -N- { 7 -hydroxy- 1 -naphthyl ) - 1 - piper azinecaiiDoxamid 
e. 

Preferably, the medicament of the present invention further 
comprise one or more pharmaceutically acceptable carrier and/or 
excipient s . 

The pipej^iiiecarboixarnide derivatives of the formula (I), their 
tautomeric and. stereoisomeric form, and salts thereof are effective for 
treating or preventing a disease selected from the group consisting of urge 
urinary incontinence r overactive bladder, chronic pain, neuropathic pain, 
postoperative pain, rheumatoid arthritic pain, neuralgia, neuropathies, 
algesia, nerve injury r ischaemla, nenrodegeneration and/or stroke, since 
the diseases also relate to VR1 activity. 

EMBODIMENT OF THE INVENTION 

The compound of the formula (I) of the present invention can be, 
but not limited to be, prepared by the methods [A] or [B] below* In some 
embodiments, one or more of the substituents , such as amino group, carboxyl 
group, and hydroxyl group of the compounds used as starting materials or 
Intermediates are advantageously protected by a protecting group known to 
those sKLLLed in the art* Examples of the protecting groups are described 
in "Protective Groups in Organic Synthesis (2 nd Edition)* by Greene and 
Wats. 
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[Method A] 




The ccnpound wherein R 1 and R 2 are the same as defined above*, can 
be prepared by the reaction of a substituted piperazlne and lsocyanate. 
The reaction may be carried out In a solvent including, for instance, 
halogenated hydrocarbons such as methylenechlori da and chloroform, ethers, 
such as dioxane, and tetrahydrofuran; aromatic hydrocarbons such as 
benzene, toluene and xylene; nitriles such as acetonitrile; amides such 
as dUmethylformanLi.de (DMF) and dimethyl acet amide ; sulfoxides such as 
dimethyl sulfoxide, and others. 

The reaction can be carried out in the presence of organic base such 
as trie thy lamine. The reaction tenperature can be optionally set 
depending on the ccmpounds to be reacted. The reaction temperature is 
usually, but not limited to, about room tenperature to 100 »C. The reaction 
may be conducted for, usually, 30 minutes to 48 hours and preferably 1 to 
24 hours. 

Hie substituted piperazine and lsocyanate are commerninl 1y 
available or can be prepared by the use of known techniques. 



[Method B] 
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Hie ccfipound wherein R 1 is the same as defined above, can be 
prepared by (1) reacting a naphthylamine and 
l,l r -cart»nyljdi(l,2 # 4 teLazole) (COT), and (2) adding a substituted aryl 
piperazine to the reaction mixture. Hie reaction (1) may be carried out 
±n a solvent including, for Instance, ethers, such as dioxane, and 
teteahydrofuran; aromatic hydrocarbons such as benzene, toluene and 
xylene; nitriles such as acetonitrile; amides such as a^Ln^thylformamidfi 
(EMF) and dJji^thylacetamlde; sulfoxides such as dimethyl sulfoxide, and 
others* 

Hie reaction temperature can be optionally set depending on the 
compounds to be reacted. Hie reaction temperature is usually, but not 
limited to, about 20 QC to 50 QC. Hie reaction may be conducted for, 
usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

When the compound shown by the formula (I) or a salt thereof has 
tautomeric isomers and/or stereoisomers (e.g., geometrical isomers and 
conformational isomers) , each of their separated isomer and mixtures are 
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also Included in the scope of the present Invention, 

When the compound shown by the formula (I) or a salt thereof has 
an asyninetric carbon In the structure, their optically active compounds 
and racemic mixtures are also Included In the scope of the present 
invention* 

Typical salts of the conpound shown by the formula (I ) include salts 
prepared by reaction of the compounds of the present invention with a 
mineral ox organic acid, or an organic or inorganic base. Such salts are 
known as acid addition and base addition salts, respectively. 

Acids to farm acid addition salts include inorganic acids such as, 
without limitation, sulfuric acid, phosphoric acid, hydrochloric acid, 
hydrobromic acid, hydriodic acid and the like „ and organic acids , such as , 
without limitation, p-toluenesulf onic acid, methanesu 1 fonic acid, oxalic 
add, p-baxmcsphenylsulfonic acid, carbonic acid, succinic acid, citric 
acid, benzoic acid, acetic acid, and the like. 

Base addition salts include those derived from inorganijc bases, 
such as, without limitation, eBTironium hydroxide, alkaline metal hydroxide, 
alkaline earth metal hyaxcocldes, carbonates, blcarbonates , and the like, 
and organic bases, such as, without limitation, ethanolamlne, 
triethylamine, tris ( h yurox yme thyl ) anincmethane , and the like* Examples 
of Inorganic bases include sodium hydroxide, potassium hydroxide, 
potassium carbonate, sodium carbonate, sodium bicarbonate, potassium 
bicarbonate , calcium hydroxide, calcium carbonate, and the like. 

Trie compound of the present Invention or a salt thereof, depending 
on its substituents , may be modified to form lower alkylesters or known 
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other esters; and/or hydrates or other solvates. Those esters, hydrates, 
and solvates are Included In the scope of the present invention. 

The compound of the present Invention may be administered in oral 
forms, such as, without limitation normal and enteric coated tablets, 
capsules, pills, powders, granules, elixirs, tinctures, solution, 
suspensions, syrups, solid and liquid aerosols and emulsions. They may 
also be acktunistered in parenteral forms, such as, without limitation, 
intravenous, intraperitoneal, subcutaneous, intramuscular, and the like 
forms, well-known to those of ordinary skill in the pharmaceutical arts. 
Hie compounds of the present invention can be administered in intranasal, 
form via topical use of suitable Intranasal vehicles, or via transdermal 
routes, using transdermal delivery systems well-known to those of ordinary 
skilled in the art. 

One dosage regimen with the use of the compounds of the present 
invention is selected by one of ordinary skill in the arts, in view of a 
variety of factors, including, without limitation, age, weight, sex, and 
medical condition of the recipient, the severity of the condition to be 
treated, the route of administration , the level of metabolic and excretory 
function of the recipient, the dosage form employed, the particular 
compound and salt thereof employed. 

The ccirpounds of the present invention are preferably formulated 
prior to administration together with one or more 
pharmaceutical ly-aooeptable exclplents. Excipients are inert substances 
such as, without limitation carriers, diluents, flavoring agents, 
sweeteners, lubricants, solubilizers, suspending agents, binders, tablet 
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disintegrating agents and encapsulating material. 

Yet another embodiment of the present invention is pharmaceutical 
formulation comprising a ccnpound of the Invention and one or more 
pharmaoeuticially-ajcceptahle exoipients that are compatible with the other 
Ingredients of the formulation and not deleterious to the recipient 
thereof. Pharmaceutical f ovulations of the invention are prepared by 
combining a therapeutically effective amount of the compounds of the 
invention together with one or more i^iarniaceutically-ajcx^ptable 
exoipients therefore. In making the ocropositions of the present invention, 
the active ingredient may be mixed with a diluent, or enclosed within a 
carrier, which may be in the form of a capsule, sachet, paper, or other 
container. The carrier may serve as a diluent, which may be solid, 
semi-solid, or liquid material which acts as a vehicle, or can be In the 
form of tablets, pills powders , lozenges, elixirs, suspensions, emulsions, 
solutions, syrups, aerosols, ointments, containing, for example, up to 10% 
by weight of the active ccnpound, soft and hard gelatin capsules, 
suppositories, sterile Injectable solutions and sterile packaged powders . 

For oral administration, the active ingredient may be combined with 
an oral, and non-toxic, Ei^armeK^eutically-acoeptable carrier, such as, 
without limitation, lactose, starch, sucrose, glucose, sodium carbonate, 
mannitol. sorbitol, calcium carbonate, calcium phosphate, calciun snl fate, 
methyl cellulose, and the like; together with, optionally, disintegrating 
agents, such as, without limitation, maize, starch, methyl cellulose, agar 
bentonite, xanthan gum, alginic acid, and the lite? and optionally, 
binding agents, for example, without limitation, gelatin, natural sugars. 
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beta-lactose, corn sweeteners, natural and synthetic gums, acacia r 
tragacanth, sodium alginate, carboxyirethylcellulose , polyethylene glycol, 
waxes, and the like; and, optionally, lubricating agents, for exanple, 
without limitation, magnesium stearate, sodium stearate, stearic acid, 
sodium oleate. sodium benzoate , sodium acetate , sodium diloride , talc, and 
the like. 

In powder forms, the carrier may be a finely divided solid which 
is in admixture with the finely divided active Ingredient. The. active 
ingredient may be mixed with a carrier having binding properties in 
suitable proportions and compacted in the shape and size desired to produce 
tablets. The powders and tablets preferably contain from about 1 to about 
99 weight percent of the active ingredient which is the novel composition 
of the present invention. Suitable solid carriers are magnesium 
carbQxymethyl cellulose, low melting waxes, and cocoa butter. 

Sterile liquid formulations include suspensions, emulsions, 
syrups and elix ir s , The active ingredient can be dissolved or suspended 
in a pharmaceutical ly acceptable carriers , such as sterile water, sterile 
organic solvent, or a mixture of both sterile water and sterile organic 
solvent. 

The active Ingredient can also be dissolved In a suitable organic 
solvent, for exanple, aqueous propylene glycol. Other compositions can 
be made by dispersing the finely divided active ingredient in aqueous 
starch or sodium carbaxymethyl cellulose solution or in a suitable oil. 

The farmolatLan may be in unit dosage form, which is a physically 
discrete unit containing a unit dose, suitable for administration in human 
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or other manraals. A unit dosage form can be a capsule or tablets, or a 
number of capsules or tablets . A "unit dose" Is a predetermined quantity 
of the active compound of the present invention, calculated to produce the 
desired therapeutic effect, in association with one or more excipients. 
The quantity of active ingredient in a unit dose may be varied or adjusted 
from about 0, 1 to about 1000 milligrams car more according to the particular 
treatment Involved. 

Typical oral dosages of the present invention, "when, used for the 
indicated effects, will range from about O.Olmg /kg/day to about 100 
mg/kg/day, preferably from 0.1 mg/kg/day to 30 mg/kg/day, and most 
preferably from about 0.5 mg/kg/day to about 10 mg/kg/day. In the case 
of parenteral adninlstratlon, it has generally proven advantageous to 
administer quantities of about 0.001 to lOOmg /kg/day, preferably frcm 
0*01 mg/kg/day to 1 mg/kg/day- The compounds of the present invention may 
be adninistered In a single dally dose, or the total dally dose may be 
administered in divided doses, two, three, or more times per day. Where 
delivery Is via transdermal forms, of course, acininis tration is 
continuous. 
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The present invention will be described as a form of exanples, but 
they should by no means be construed as defining the metes and bounds of 
the present invention. 

In the examples below, all quantitative data, if not stated 
otherwise, relate to percentages by weight. 

Mass spectra were obtained using electrospray (ES) ionization 
techniques (micranass Platform LC). Melting points are uncorrected. 
Liquid Qiromatography - Mass spectroscopy (LC-MS) data were recorded on 
a Miaranass Platform LC with Shimadzu Phenomenex CDS column (4. 6 mm}* X 30 
mm) flushing a mixture of acetonitrlle- water (9:1 to 1:9) at 1 ml/ntLn of 
the flow rate. TLC was performed on a precoated silica gel plate (Merck 
silica gel 60 F-254). Silica gel (WftKD-gel C-200 (75-150 jjm)) was used 
for all column chromatography separations. All chemicals were reagent 
grade and ware purchased from Sigma- Aldrich , Wako pure chemical industries, 
Ltd., TOkyo kasei kogyo oo. Ltd*, Arch corporation. 

All starting materials are oaimerrrl^lly available or can be 
prepared using methods cited in the literature. 

The effect of the present compounds were examined by the following 
assays and pharmacological tests. 

[Measurement of capsaicin -induced Ca 2 ** influx in the human 
VR1 - transf ected CHO cell line] (Assay 1) 
(1) Establishment of the human VR1 -CH01uc9aeq cell line 

Human vanilloid receptor (hVRl) cDNA was cloned from libraries of 



m 3) )03-192673 (P200 3-II73 



axotcmlzed dorsal root ganglia (WD2000/ 29577) . The cloned hVRl cDNA was 
constructed with pcDNA3 vector and transfected into a CHCnjuc9aeq cell line. 
Hie cell line contains aequorin and CRE-lucif erase reporter genes as 
read-out signals. The transfectants were cloned by limiting dilution in 
selection medium (DMEM/F12 medium (Gibco BRL) supplemented with 10% PCS, 
1.4 mM Sodium pyruvate, 20 nM HEPES, 0.15% Sodium bicarbonate, 100 U/ml 
penicillin, 100 |4g/ml streptomycin, 2 nM g lu t amine r non-essential amino 
acids and 2 mg/ml G418). Ca 2+ influx was examined in the 
capsaicin -stim.il ated clones. A nigh responder clone was selected and used 
for further experiments in the project, The hunan VRl-CHDluc9aeq cells 
were maintained in the selection medium and passaged every 3-4 days at 
1-2.5X10 5 cells/flask (75 nm 2 ) . 
(2) Measurement of Ca 2 * influx using FDSS-30O0 

Human VRl-CH01uc9aeq cells were suspended in a culture medium which 
is the same as the selection medium except for G418 and seeded at a density 
of 1,000 rang per well into 384 -well plates (black walled clear-base / 
Nalge Nunc International) . Following the culture for 48 hrs the medium was 
changed to 2 uM Fluo-3 AM (Molecular Probes} and 0.02% Puronic F-127 in 
assay buffer (Hank's balanced salt solution (HBSS), 17 mM HEPES (pH7.4), 
1 mM Probenecid. 0 . 1% BSA) and the cells were Incubated for 60 nun at 25°C- 
After washing twice with assay buffer the cells were incubated with a test 
compound or vehicle for 20 mln at 25^. Mobilization of cytoplasmic Ca 2+ 
was measured by FDSS-3000 (>^ K =488nm J A ar f=540nm / Hamamatsu Photonics) for 
60 sec after the stimulation with 10 nM capsaicin. Integral R was 
calculated and compared with controls. 
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[Measurement of the capsaicin- induced Ca z+ Influx in primary cultured rat 
dorsal root ganglia neurons] (Assay 2) 

(1) Preparation of rat dorsal root ganglia neurons 

New born Wister rats (5-11 days) were sacrificed and dorsal root 
ganglia (DRG) was removed. DRG was Incubated with 0.1% trypsin (GibcoBKL) 
In FBS(-) (Gibco BRL) for 30 min at 3TC r then a half volume of fetal calf 
serun (FCS) was added and the cells were spun down. Hie DRG neuron cells 
were resuspended in Ham F12/5% FCS/ 5% horse serun (Gibco BRL) and dispersed 
by repeated pipetting and passing through 70 \m mesh (Falcon) . The culture 
plate was incubated for 3 hours at 37*0 to remove contaminating Schwann 
cells . Non-adherent cells were recovered and further cultured in 
laminin-coated 384 well plates (Nunc) at LxlO 4 cells/50 ul/well for 2 days 
in the presence of 50 ng/ml reccmblnant rat NGF (Si^na) and 50 
5-fluoxodeoxyuridine (Sigma). 

(2) Ca 21 " mobilization assay 

DRG neurtxi cells were washed twice with HBSS supplemented with 17 itM 
HEPES (pH 7.4) and 0.1% BSA. After incubating with 2 pM f luo-3AM (Molecular 
Probe) , 0.02% FF127 (Gibco BRL) and 1 nM probenecid (Sigma) for 40 min at 
37° C, cells were washed 3 times. Th& cells were incubated with VR1 
antagonists or vehicle (dimathylsulpooxide) and then with 1 pM capsaicin 
in FDSS-6000 {>^=480nm, A €n p520nm / Hamamatsu Photonics) . The fluorescence 
changes at 480rm were monitored for 2.5 min. Integral R was calculated and 
compared with controls. 
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[Organ bath assay to measure the capsa±c±n-±nduo6d b ladder contraction] 
(Assay 3) 

Male Wis tar rats (10 weak old) were anesthetized with ether and 
sacrificed by dislocating the necks . Hie whole urinary bladder was excised 
and placed In oxygenated tfcdif ied Krebs-Henseleit solution (pH 7.4) of the 
following ccnposition (112mMNaCl, 5.9mMKCl, 1.2mMMgCl 2 , 1.2nM NaHaFO*, 
2mM CaCl 2 , 2.5mM NaHOQj, 12mM glucose). Contractile responses of the 
urinary bladder were studied as described previously [Maggi CA et al: 
Br. J, Pharmacol. 108: 801-805, 1993], Isometric tension was recorded under 
a load of 1 g using longitudinal strips of rat detrusor muscle. Bladder 
strips were equilibrated for 60 min before each stimulation. Contractile 
response to 80 nt4 KC1 was determined at 15 min intervals until reproducible 
responses were obtained. Ihe response to KC1 was used as an internal 
standard to evaluate the maximal response to capsaici n . The effects of the 
compounds were investigated by incubating the strips with ocnpounds for 
30 min prior to the stimulation with 1 uM capsaicin (vehicle: 80% saline, 
10% EtOH, and 10% TWeen 80) . Che of the preparations made from the same 
animal was served as a control while the others were used for evaluating 
compounds. Ratio of each capsaicin -induced contraction to the Internal 
standard (i.e. KCl-induced contraction) was calculated and the effects of 
the test compounds on the capsaicln-induced contraction were evaluated. 

[Measurement of Ca 2+ influx in the human P2Xl-trans£ected CHO cell line] 
(1) Preparation of the human P2X1 -transf ected CHDluc9aeq cell line 

Human P2X1 -transf ected CH31uc9aeq cell line was established and 
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maintained in Dulbeooo's modified Eagle's msdiixn {DMEM/F12) supplemented 
with 7.5% PCS, 20 iriM HEPES-RGH (pH 7.4), 1.4 nM sodiim pyruvate , 100 U/ml 
penicillin, 100 jjg/ml streptomycin 7 2 nM glutamine (Giboo BRL) and 0.5 
Uhits/ral apyrase (grade I , Sigma) . The suspended cells were seeded in each 
well of 384 -well, optical bottom black plates (Nalge Nunc International) 
at 3 x 10 3 / 50 \jlL / well. The cells were cultured for following 48 hrs 
to adhere to the plates. 
(2) Measurement of the intracellular Ca 2+ levels 

P2X1 receptor agonist -mediated Increases in cytosolic Ca 2+ levels were 
measured using a fluorescent Ca 2 * chelating dye. Fluo-3 AM (Molecular 
Probes) . The plate-attached cells were washed twice with washing buffer 
{HBSS, 17 mM HEPES-K0H (pH 7.4), 0.1% BSA and 0*5 units/ml apyrase), and 
Incubated in 40 ul of loading buffer (1 mM Fluo-3 AM. 1 mM probenecid, 1 
1*1 cyclosporin A, 0.01% pluronic (Molecular Probes) in washing buffer) for 
1 hour in a dark place. The, plates were washed twice with 40 ul washing 
buffer and 35 pi of washing buffer were added in each well with 5 ul of 
test compounds or 2 ' r 3 '-o-(2. 4,6-txinitrophenyl) adenosine 
5 ' - triphosphate (Molecular Probes) as a reference. After further 
incubation for 10 minutes in dark 200 nM a, ^-methylene ATP agonist was 
added to initiate the Ca 2 * mobilization. Fluorescence intensity was 
measured by FDSS-6000 (>w=410nm, ?w=510rm / Hamamatsu Photonics) at 250 
msec intervals . Integral ratios were calculated from the data and compared 
with that of a control. 

[Measurement of capsaicin -induced bladder contraction in anesthetized 
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rats] (Assay 4) 

(1) Animals 

Female Sprague -Dawley rats (200-250 g / Charles River Japan) were 
used. 

(2) Catheter irqplantation 

Rats were anesthetized by intraperitoneal administration of urethane 
(Sigma) at 1.2 g/kg. the abdomen was opened through a midline Incision, 
and a polyethylene catheter (BECICN DICK1NSCN, PESO) was irrplanted into 
the bladder throug^i the done. In parallel, the inguinal region was incised, 
and a polyethylene catheter (HibiJci, size 5) filled with 2 iu / ml of 
heparin (Novo Heparin, Aventls Fharma) in saline (Otsuka) was Inserted 
into a conmon iliac artery. 

(3) Cystoma trie Investigation 

Hie bladder catheter was connected via T-tube to a pressure 
transducer ( Vlggo - Spectramed Pte Ltd, DT-XXAD) and a microinjection purp 
(TERUM3) . Saline was infused at room tenperature into the bladder at a rate 
of 2.4 ml /nr. Intravesical pressure was recorded continuously on a chart 
pen recorder (Yokogawa) . At least three reproducible nurrturltion cycles P 
corresponding to a 20 -minute period, were recorded before a test compound 
administration and used as baseline values - 

(4) Adnlnistratlon of test confounds and stimulation of bladder with 
capsaicin 

Obe saline infusion was stopped before administrating compounds . A 
testing compound dissolved in the mixture of ethanol, Tween 80 (ICN 
Biomedicals Inc.) and saline (1 : 1 : 8, v/v/v) was administered 
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Intraarterial!? at 10 tog/kg, 2min after the administration of the compound 
10 of capsaicin (Hacalal Tesque) dissolved In ethanol was adniinistered 
Intraarterial ly. 

(5) Analysis of cystometry parameters 

Relative Increases In the capsaicin- Induced intravesical pressure 
were analyzed from the cystometry data. Hie capsaicin- Induced bladder 
pressures were ccnpared with the maximum hi addRT* pressure during 
micturition without the capsaicin stimulation. The testing 
ccnpouno^ -mediated inhibition of the increased bladder pressures was 
evaluated using Student's t-test. A probability level less than 5% was 
accepted as significant difference. 

Results of IC % of capsaicin- induced Ca** influx in the human 
VR1 - transf ected CHO cell line are shown In Examples and tables of the 
Examples below. Ihe data corresponds to the conpounds as yielded by solid 
phase synthesis and thus to levels of purity of about 40 to 90%. For 
practical reasons, the coirpounds are grouped in four classes of activity 
as follows: 

IC50= A SO.lvM <B^0.5l«<C^ll«<D 

The carpounds of the present invention also show excellent 
selectivity, and strong activity In other assays (2) -(4) described above . 
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Example 1-1 

4-{2-ciilorophenyl) -N-[4-c±lLocdo-3- ( txlfliioroiaethyl ) phenyl ] ~l-pdperazlne 




THis example was performed according to the general method A* 
To a stirred solution of 4 - ohloro - 3 - trif luarome thylphenyl Isocyanate 
(80.0 mg, 0.36 mmol) in CH2CI2 (1-5 mL) was added a solution of 
1- ( 2-chJjOTopheyl) piperazine (79.0 mg, 0.40 nmol) in d^jCl 2 (1-5 mL) at 
room temperature. The reaction mixture was stirred for 2 hrs at the same 
temperature* Hie solvent was removed under reduced pressure, and the 
residue was washed with diethylether to give 
4- ( 2-chlorophenyl) -N- [ 4 -chloro-3- ( tri£luoixniethyl ) phenyl ] -1-plperazlne 
carboxantLde (112.0 mg, 67% yield) 

mp 175-176 0 C; 

Moleoular weight 418.25 

MS (Mt-H):418 

Activity grade: A 
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Exanple 1-2 

4- (4-dtiloxopbenyl) -N- [4-dLLoro-3- ( trif luorcme1^1)riienyl] -1-piperazine 




This exanple was performed according to the general method A. 
To a stirred solution of 4 - chlorophenylplpera^ ine hydrociiloride (94 .0 mg, 
0.40 rrmol) and triethylamine (0.062 ml, 0.44 nnrol) in CH^C1 2 (2.0 mL) was 
added a solution of 4 - chloro - 3 - txiEluorcme thy lpheny 1 isocyanate { 80 . 0 mg, 
0.36 mrcl) at room temperature. Ine reaction mixture was stirred for 2 hrs 
at the same temperature. Saturated NaHGQj solution was added and the 
reaction mixture was extracted with CH^Clz. The organic layer was dried over 
Na 2 90 4 and then concentrated under* reduced pressure. The residue was washed 
with diethylether to give 

4- (4-chlorofphenyl) -N- [4-ctiloro-3- (trlfluortiTiethyl) phenyl] ~ 1-piperazine 
carfcoxamlde (130.0 mg, 78% yield) 

mp 119 'Ci 

Molecular weitfit 418.24 
MS (MtH):418 
Activity grade iB 

Aocording to procedures similar to the examples 1-1 and 1-2 above, 
the following compounds were synthesized and tested. 
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Table 1 



Ex. No. 


MOLSTRUCTURE 


MW ! M+1 


mp 


hVR1 
class 


1-3 


CI 


401.79432 




115 


B 


1*4 


F 

N k 

Q 

CI 


496.7998 




136 


B 
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1-8 


% 

N N 

a 






1 RR-1 flQ 
1 QO" 1 




1-9 


>> 

a 


452.78985 




153-155 


c 


1-10 


Q 

a n — . 

o 

— H. h 

a 


487.23488 




123-125 


B 
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1-11 


O 

a 


451.80227 




117-119 


B 


1-12 


a 


401.79432 




128-130 


A 


1-13 


a 


428 80 142 






D 
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1-14 


a 

Q 
O 

a 


418.24892 




133-135 


B 


1-15 


N v 

a 


428.80142 




208-210 


c 


1-16 


Q 

N N 

a 


408.81377 




164-166 


B 
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1-17 


\^ 

a 


41 3.83038 




178-181 


B 


1-18 


Q 

a 


383.80389 




136-137 


A 


1-19 


O— ChL 

% 

\ M 

a 


413.83038 





106-108 


B 
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1-20 


^— 1^ H 

a 


413.83038 




154-155 


C 


1-21 


Q 

o 

\ n 


385.77905 




157-159 


c 
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! 1-22 


a 


453.68153 




253-255 


A 


1-23 


a 


502.85039 




210-212 


B 


1-24 


Q 

Q 

IM 

a 


384.79147 




139-141 


B 




1-25 


O 

V H 
h — N 

a 


429.789 




169-170 


B 



(6 9) )03-192673 (P200 3-'Zy73 



Example 2-1 

4-C4-hydi-q&ypbeny^^ 

ecaorbaxandde 




This example was performed according to said method A and further 
modification of the substltuent of phenyl moiety attached to the 
piperazine. 

To a solution of 

N- [ 4-chloro- 3- ( trif luarcmethyl) phenyl ] -4 - ( 4 -raethoxyphenyl ) - 1 -piperazin 
ecartMxanrLde (100.0 mg, 0.24 mmol) in CH2CI2 was added boron tribcromlde 
(1.0M solution in CH2CI2; 0-72 ml, 0.72 mmol) at 0 °d Hie mixture was 
stirred at room temperature for 5 h. The reaction mixture was neutralized 
with a saturated NaHOOb solution and then extracted with CH2CI2- The organic 
layer was dried over MgSQt, and then concentrated under reduced presure. 
The residue was purified by preparative thin layer chromatography (CHC13 : 
MbOH = 10:1) to give the target compound (29 mg, 30%). 

mp 231-233 *C; 

Molecular weight 399.80 

MS (M+-H): 400 

Activity grade :C 

According to procedures similar to the example 2-1 above, the 
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Table 2 



EX. No. 


MOLSTRUCTU RE 


MW 


M+1 


mp 


hVR1 
class 


2-2 


' N 

CI 


399.8033 




191-192 


B 


2-3 


o 

CI 


399.8033 




182-184 


C 
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Batffl 3 

N- ( 7-hydrray-l-naptrthyl) -4- [3- ( tx±nUnoromBtnyl) -1-plperaz 




This exanple was performed by using said reaction B. 
To a solution of 8-amlno-2-naphthol (69.0 mg, 0.43 rnnol) In UHF (2 ml) was 
added l,l'-carlx>nyldl(l,2 # 4-triazole) (71.0 mg, 0.43 rnnol) and the mixture 
was stlxred at room terrperature for 2 hrs_ 
1- [ 3 - ( trif luoranethyl) pyrid- 2 -yl] piperazine (100.0 mg„ 0.43 mmol) was 
added and the mixture was stlxred at 50° C for 3 hrs. Hater was added and 
the reaction mixture was extracted with AcCEt • The organic layer was dried 
over MgS0 4 and then concentrated under reduced pressure. The residue was 
washed with diethylether to give 

N- ( 7 -hydroxy- 1 -naphthyl ) -4 - [ 3- ( tr if luoromethyl ) -2-pyridlnyl] - 1-plperaz 
Inecartoxamlde (125.0 mg, 69%). 

mp 202-204 °C 

Molecular weight 416.41 

MS (M+H};417 

Activity grade: B 

According to procedures similar to the example 3-1 above, the 
following compounds were synthesized and tested. 
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Table 3 



Ex. No. 


MOLSTRUCTURE 


MW 


M+1 


mp 


hVR1 
class 














3-2 


0 OH 


392.418 




210 


B 
















3-3 


O OH 


381.8655 




233 


A 




H,C 












)=\ 










3-4 


o £K 

O OH 


375.4746 




260 


A 



ABSTRACT 

This Invention relates to p±perazlnecarboxanlde derivatives and 
salts thereof which Is useful as an active ingredient of pharmaceutical 
preparations . 

The plperazliiecarboxamide derivatives of the present invention 
have an excellent activity as VR1 antagonist and useful for the prophylaxis 
and treatment of diseases associated with VR1 activity, in particular for 
the treatment of urge urinary incontinence, overactive bladder, chronic 
pain, neuropathic pain, postoperative pain r rheumatoid arthritic pain r 
neuralgia, neuropathies, algesia, nerve injury* lschaemia, 
neurodegeneration, stroke, incontinence and/or inflammatory disorders. 
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Abstract of JP20031 92673 

PROBLEM TO BE SOLVED: To provide a medicine having excellent activities as a vanilloid recep tor 
(VR1) antagonist, and useful for prevention and treatment of a disease associated with VR1 activities, 
especially treatment of impending incontinence, bladder overactivity, chronic pain, nervous disorder 
pain, postoperative pain, rheumatoid arthritis pain, neuralgia, neuropathy, hyperpselaphesia, nerve 
injury, ischemia, neurodegeneration, apoplexy, incontinence and/or inflammatory disease. 
SOLUTION: This piperazinecarboxamide derivative is represented by formula (I) (wherein, 
R<SP>1</SP>and R<SP>2</SP>are each a substituted phenyl, pyridyl, quinolyl or naphthyl) or a salt 
thereof. The medicine contains the derivative as an active ingredient. 
COPYRIGHT: (C)2003,JPO 



Data supplied from the esp@cenet database - Worldwide 



://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003192673&F=0 



2/21/2008 



